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(54) AIRCRAFT DOOR HANDLE ASSEMBLY

(57)  Ahandle assembly (20) for an aircraft door (12)
includes a shaft (50) to open the door, an exterior handle
(22) deployable between a stowed position and a de-
ployed position, and a clutch (40) having a driving mem-
ber (46) coupled to the exterior handle and a driven mem-
ber (52) coupled to the shaft. The clutch is configurable
between a disengaged configuration in which the driving
member and the driven member are disengaged, and an

engaged configuration in which the driving member and
the driven member are engaged so that actuation of the
exterior handle rotates the shaft to open the door. Rota-
tion of the exterior handle between the stowed position
and the deployed position drives an axial movement of
the driving member toward the driven member to config-
ure the clutch to the engaged configuration.
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Description
FIELD
[0001] This application relates generally to mobile plat-

forms such as aircraft and in particular, but not exclusive-
ly, to handle assembilies for aircraft doors. This applica-
tion claims priority from US Provisional Patent Applica-
tion No. US62/781,988, filed 19th December 2018, the
entire contents of which are expressly incorporated by
reference herein.

BACKGROUND

[0002] Some aircraft may have doors, such as passen-
ger doors, that can be opened from both the interior and
the exterior of the aircraft. For example, aninterior handle
may function to open and close the passenger door from
the interior of the aircraft, and an exterior handle may
function to open and close the passenger door from the
exterior of the aircraft.

[0003] Traditionally, such an interior handle and exte-
rior handle may be connected and may rotate together
to open or close the passenger door. However, in such
a configuration it may be difficult to actuate or rotate one
of the handles, to open the passenger door, in the event
that the other handle is obstructed, for example, in the
case of an exterior handle obstructed by ice. Improve-
ment is desired.

SUMMARY

[0004] Aspects of the disclosure provide an assembly,
a door, an aircraft and a method as claimed in the ap-
pended claims.

[0005] According to an embodiment, a handle assem-
bly for an aircraft door including an exterior side and an
interior side comprises a shaft rotatable about a shaft
axis to facilitate opening of the aircraft door, an exterior
handle accessible from the exterior side of the aircraft
door and deployable between a stowed position, in which
the exterior handle is recessed within an opening on the
exterior side of the aircraft door, and a deployed position,
and a clutch having a driving member drivingly coupled
to the exterior handle and a driven member drivingly cou-
pled to the shaft. The clutch may be configurable between
a disengaged configuration in which the driving member
and the driven member are disengaged and the exterior
handle is drivingly uncoupled from the shaft, and an en-
gaged configuration in which the driving member and the
driven member are engaged and the exterior handle is
drivingly coupled to the shaft via the driving member and
the driven member so that actuation of the exterior handle
causes a rotation of the shaft to facilitate opening of the
door. In an embodiment, rotation of the exterior handle
between the stowed position and the deployed position
drives an axial movement of the driving member along
the shaft axis toward the driven member to configure the
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clutch to the engaged configuration.

[0006] In some embodiments, the exterior handle is
rotatable to deploy from the stowed position to the de-
ployed position.

[0007] In some embodiments, the actuation of the ex-
terior handle comprises rotation of the exterior handle
about the shaft axis.

[0008] In some embodiments, the clutch is biased to-
ward the disengaged configuration.

[0009] In some embodiments, the handle assembly
may further comprise a coil spring coaxial with the shaft
axis to bias the clutch toward the disengaged configura-
tion.

[0010] Insomeembodiments, the shaft extends axially
through the coil spring.

[0011] In some embodiments, the driving member is
disposed within a housing that is movable along the shaft
axis.

[0012] In some embodiments, the exterior handle is
drivingly coupled to the driving member by way of the
housing.

[0013] In some embodiments, in the engaged config-
uration, the housing rotates about the shaft axis as the
exterior handle rotates about the shaft axis.

[0014] In some embodiments, the driving member
comprises a plurality of first teeth configured to engage
with a plurality of second teeth of the driven member in
the engaged configuration of the clutch.

[0015] In some embodiments, the driving member
comprises a first surface configured to frictionally engage
with a second surface of the driven member in the en-
gaged configuration of the clutch.

[0016] In some embodiments, the exterior handle is
rotatable about a connection axis thatis generally orthog-
onal to the shaft axis.

[0017] Insomeembodiments, the exteriorhandle com-
prises two oppositely extending portions having their ad-
jacent ends pivoted on a common pivot rotatable about
the connection axis and the exterior handle is rotatably
connected to the driving member.

[0018] In some embodiments, the common pivot is re-
strained from axial movement along the shaft axis.
[0019] In some embodiments, the handle assembly
further comprises an interior handle drivingly coupled to
the shaft and accessible from the interior side of the air-
craft door.

[0020] According to another embodiment of the disclo-
sure there is provided an aircraft door comprising the
handle assembly as described herein.

[0021] According to another embodiment of the disclo-
sure, there is provided an aircraft comprising the aircraft
door as described herein.

[0022] According to another embodiment of the disclo-
sure, there is provided a method for operating an aircraft
door, the aircraft door having an interior side, an exterior
side, an exterior handle accessible from the exterior side,
and a shaft rotatable about a shaft axis to facilitate open-
ing of the aircraft door. The method may comprise, when
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the exterior handle deploys between a stowed position
in which the exterior handle is recessed within an opening
on the exterior side of the aircraft door and a deployed
position, driving axial movement of a driving member of
a clutch that is drivingly coupled to the exterior handle
along the shaft axis toward a driven member of the clutch
that is drivingly coupled to the shaft. In an embodiment,
the axial movement of the driving member may configure
the clutch from a disengaged configuration in which the
driving member and the driven member are disengaged
and the exterior handle is drivingly uncoupled from the
shaft, to an engaged configuration in which the driving
member and the driven member are engaged and the
exterior handle is drivingly coupled to the shaft via the
driving member and the driven member so that actuation
of the exterior handle causes a rotation of the shaft to
facilitate opening of the aircraft door.

[0023] In some embodiments, when the exterior han-
dle deploys, the exterior handle rotates from the stowed
position to the deployed position.

[0024] In some embodiments, the exterior handle ro-
tates from the stowed position to the deployed position
about a connection axis that is generally orthogonal to
the shaft axis.

[0025] Insomeembodiments, the exterior handle com-
prises two oppositely extending portions having their ad-
jacent ends pivoted on a common pivot and when the
exterior handle deploys, each portion rotates from the
stowed position to the deployed position about the con-
nection axis.

[0026] In some embodiments, the actuation of the ex-
terior handle comprises rotation of the exterior handle
about the shaft axis.

[0027] Withinthe scope of this application itis express-
ly intended that the various aspects, embodiments, ex-
amples and alternatives set out in the preceding para-
graphs, in the claims and/or in the following description
and drawings, and in particular the individual features
thereof, may be taken independently or in any combina-
tion. That is, all embodiments and/or features of any em-
bodiment can be combined in any way and/or combina-
tion, unless such features are incompatible. The appli-
cantreserves the right to change any originally filed claim
or file any new claim accordingly, including the right to
amend any originally filed claim to depend from and/or
incorporate any feature of any other claim although not
originally claimed in that manner.

BRIEF DESCRIPTION OF DRAWINGS
[0028] One or more embodiments of the disclosure will
now be described, by way of example only, with reference

to the accompanying drawings, in which:

FIG. 1 is a top view of an aircraft having a passenger
door in accordance with an embodiment;

FIG. 2 is a front view of a handle assembly having a
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butterfly handle for a passenger door in accordance
with an embodiment;

FIG. 3 is a rear perspective view of the handle as-
sembly of FIG. 2;

FIG. 4 is a top view of the handle assembly of FIG. 2;

FIG. 5is a cross-sectional view of the handle assem-
bly of FIG. 2 along lines 5-5;

FIG. 6Ais a top view of the handle assembly of FIG.
2 with the butterfly handle in a stowed position;

FIG. 6B is a top view of the handle assembly of FIG.
2 with the butterfly handle in a deployed position;

FIG. 7Ais a partial top view of the handle assembly
of FIG. 2 with the butterfly handle in a stowed position
and a clutch in a disengaged configuration;

FIG. 7B is a partial cross-sectional view of the handle
assembly of FIG. 2 along lines 5-5 with the butterfly
handle in a stowed position and the clutch in a dis-
engaged configuration;

FIG. 8A is a partial top view of the handle assembly
of FIG. 2 with the butterfly handle in a deployed po-
sition and the clutch in an engaged configuration;

FIG. 8B is a partial cross-sectional view of the handle
assembly of FIG. 2 along lines 5-5 with the butterfly
handle in a deployed position and the clutch in an
engaged configuration;

FIG. 9A is a front perspective view of the handle as-
sembly of FIG. 2 with the butterfly handle in a de-
ployed position;

FIG. 9B is a front perspective view of the handle as-
sembly of FIG. 2 with the butterfly handle in a further
rotated deployed position;

FIG. 9C is a front perspective view of the handle
assembly of FIG. 2 with the butterfly handle in a ro-
tated position; and

FIG. 10 is a flowchart of a method for operating a
door handle assembly according to an embodiment.

DETAILED DESCRIPTION

[0029] A passenger door may be present in an aircraft
to permit passengers to board and exit the aircraft. In
various embodiments, the handle assembly for a pas-
senger door and associated methods described herein
may facilitate opening of the passenger door from the
interior of the aircraft via an interior handle without having
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to also actuate an exterior door handle of the passenger
door.

[0030] Inanexample,apassengerdoor may have both
an exterior handle and an interior handle. The interior
handle may allow the passenger door to be opened and
closed from an interior side of the door. The exterior han-
dle may allow the passenger door to be opened and
closed from an exterior side.

[0031] Traditional doors with an interior handle and ex-
terior handle drivingly connected by a common shaft may
be difficult to use, for example, in icing conditions. Ice on
the exterior of an aircraft may obstruct use of the door
and prevent an exterior handle from rotating. Thus an
interior handle may be correspondingly obstructed, and
prevent the shaft from rotating to open the door. Existing
passenger doors may disengage the exterior handle from
the interior handle using complex clutches that may re-
quire adjustment and occupy a significant amount of
space. As such, in passenger aircraft doors, it may be
desirable to have the interior door handle be disconnect-
able from the interior door handle using a simplified
clutch.

[0032] Inthe embodiments disclosed herein, the exte-
rior handle and interior handle may be engaged by way
of a clutch, for example, a one-way clutch mechanism.
The one-way clutch mechanism may provide for the in-
terior handle to be permanently connected to the main
drive mechanism, or shaft, to open or close the passen-
ger door, and the exterior handle may be connectable to
the shaft by way of the clutch. As such, in operation, as
the interior handle rotates to drive a shaft to open the
passenger door, the exterior handle is disengaged from
the shaft and does not rotate. Therefore, if the exterior
handle is obstructed, it may still be possible to open the
door by way of the interior handle. As the exterior handle
is deployed and rotates away from the door, the exterior
handle engages with the shaft to rotate the shaft to open
or close the door. The interior handle may also rotate
correspondingly when the exterior handle is rotated.
[0033] Although the disclosure herein primarily makes
reference to a passenger door in an aircraft, it will be
understood that aspects of the present disclosure can
equally apply to other doors of an aircraft.

[0034] Similarly, even though the disclosure mainly
makes reference to an aircraft door as an example, as-
pects of the present disclosure can equally apply to doors
of other types of mobile platforms such as trains, buses,
watercraft (e.g., ships), spacecraft, trucks and other ve-
hicles. Aspects of various embodiments are described
through reference to the drawings.

[0035] FIG. 1 is atop plan view of an example aircraft
10 which can comprise a passenger door 12, as de-
scribed herein. Aircraft 10 can be a fixed-wing aircraft
comprising one or more engines 14. Aircraft 10 can com-
prise wings 16, fuselage 18 and empennage 19. Aircraft
10 can be any type of aircraft such as corporate, private,
commercial and passenger aircraft suitable for civil avi-
ation. For example, aircraft 10 can be a (e.g., ultra-long

10

15

20

25

30

35

40

45

50

55

range) business jet, a twin-engine turboprop airliner or a
regional jet airliner.

[0036] Door 12 separates and forms a barrier between
the interior of the aircraft 10 and its exterior environment.
Accordingly, door 12 can be configured to withstand a
pressure differential between the interior and exterior of
aircraft 10 due to pressurization of the interior (e.g., pas-
senger cabin and cockpit) of aircraft 10 during flight. Door
12 therefore defines an exterior side 11 on a first side of
door 12, and an interior side 13 on a second side of door
12, as shown, for example, in FIG. 4.

[0037] FIG. 2 is a front view of a handle assembly 20
in a passenger door 12, in accordance with an embodi-
ment. FIG. 3 is a rear perspective view of handle assem-
bly 20.

[0038] Door 12 has a door body 15 with an exterior
surface 21 adjacent to exterior side 11. Door body 15
defines a recess 23 on exterior surface 21 open to exte-
rior side 11. Recess 23 may be sized to receive an ex-
terior handle accessible from exterior side 11, such as a
butterfly handle 22 of handle assembly 20. Door body 15
further defines an opening through which clutch 40 is
disposed.

[0039] Handle assembly 20 includes butterfly handle
22 accessible from exterior side 11. As shown in FIG. 4,
butterfly handle 22 is rotatably connected to a driving
member 46 of clutch 40, for example, by way of clutch
housing 42, to engage with a shaft 50 that is associated
with one or more functions to facilitate opening and clos-
ing door 12, for example, to drive a mechanism to latch
and unlatch door 12, and/or lock and unlock door 12 or
other suitable door mechanisms. Butterfly handle 22 may
be retained in recess 23 in a stowed position by a flap
60. In some embodiments, butterfly handle 22 may be
spring-loaded to bias to a stowed position. In other em-
bodiments, butterfly handle 22 may be spring-loaded to
bias to a deployed position and retained by flap 60.
[0040] Flap 60 may include a hook mechanism that is
spring loaded, and actuated by a pushbutton. The hook
mechanism may physically engage with one or more por-
tion of butterfly handle 22, for example, a first leg 24 as
illustrated in FIG. 2, to restrain butterfly handle 22 in a
stowed position. The pushbutton may be accessible at
exterior side 11 and actuated by force applied by a user
to remove the restraint of hook mechanism from butterfly
handle 22.

[0041] Butterfly handle 22 includes two oppositely ex-
tending portions, namely a first leg 24 and a second leg
26. First leg 24 extends from a first end 25A to a second
end 25B, opposite first end 25A. Second leg 26 extends
from a first end 27A to a second end 27B, opposite first
end 27A. Adjacent ends first end 25A of first leg 24 and
first end 27A of second leg 26 are pivoted about a con-
nection axis such as common axis CA on acommon pivot
30 housed within a slot 32 disposed on opposing sides
of clutch housing 42.

[0042] In some embodiments, common pivot 30 may
comprise a pin or bolt, as shown for example, in FIG. 3.
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In other embodiments, common pivot 30 may be another
suitable pivot.

[0043] Each of first leg 24 and second leg 26 are ro-
tatable about common pivot 30 between a stowed posi-
tion and a deployed position of butterfly handle 22.
[0044] Butterfly handle 22 is shown in a stowed posi-
tion, for example, in FIGS. 2 and 6A, in which butterfly
handle 22 is disposed within recess 23. In some embod-
iments, in a stowed position, butterfly handle 22 is flush
with external surface 21 of door 12.

[0045] FIG. 6B illustrates butterfly handle 22 in a de-
ployed or unstowed position. In a deployed position, but-
terfly handle 22 is accessible from exterior side 11, for
example, to open door 12. In some embodiments, but-
terfly handle 22 may be spring-loaded to bias toward a
deployed position and retained in a stowed position by
flap 60.

[0046] Each of first leg 24 and second leg 26 are ro-
tatably connected to clutch housing 42 at a first connect-
ing pivot 34 and a second connecting pivot 36, respec-
tively. First connecting pivot 34 and second connecting
pivot 36 may be formed, for example, from a nut and bolt,
or other suitable fastener to provide a rotatable connec-
tion between butterfly handle 22 and clutch housing 42.
[0047] Clutch 40 includes a driving member 46 and a
driven member 52. Driving member 46 is axially movable
along shaft axis SA between a disengaged configuration
of clutch 40, in which driving member 46 and driven mem-
ber 52 are rotatably disengaged as illustrated in an ex-
ample in FIGS. 7A, 7B, and an engaged configuration of
clutch 40, in which the driving member 46 and the driven
member 52 are rotatably engaged as illustrated in an
example in FIGS. 8A, 8B.

[0048] In a disengaged configuration of clutch 40, in
which driving member 46 and driven member 52 are ro-
tatably disengaged, butterfly handle 22 is rotatably and
drivingly uncoupled from shaft 50 about shaft axis SA.
[0049] In an engaged configuration of clutch 40, in
which the driving member 46 and the driven member 52
are rotatably engaged, butterfly handle 22 is rotatably
and drivingly coupled to shaft 50 about shaft axis SA, by
way of the connection of butterfly handle 22 to clutch
housing 42, such that rotation of butterfly handle 22 about
shaft axis SA drives rotation of shaft 50.

[0050] As will be appreciated, in an engaged configu-
ration of clutch 40, driving member 46 may drive driven
member 52, and driven member 52 may drive driving
member 46.

[0051] Driving member 46 may be disposed within
clutch housing 42 which may also house spring 44.
[0052] As shown, for example, in FIG. 5, driving mem-
ber 46 may have a plurality of first teeth drivingly coupled
to clutch housing 42 and butterfly handle 22, and driving
member 46 is configured to engage with driven member
52, which has a plurality of second teeth or slots for re-
ceiving the first teeth, drivingly coupled to shaft 50.
[0053] In some embodiments, clutch 40 may be con-
figured in an engaged configuration when butterfly han-
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dle 22 is deployed. In some embodiments, clutch housing
42 may be flush with external surface 21 when butterfly
handle 22 is stowed and clutch 40 is in a disengaged
configuration, as described in further detail below.
[0054] Clutch housing 42 may define slot 32, within
which common pivot 30 extends, providing a channel for
movement of common pivot 30 in a direction axial to shaft
axis SA. In some embodiments, slot 32 may be reinforced
by a bracket 33, as shown in FIG. 3. Bracket 33 may
function as a washer to provide a sliding surface for com-
mon pivot 30 to move axially along shaft axis SA.
[0055] A cover 43 may be affixed to clutch housing 42,
for example, with bolts as shown in FIG. 3. Cover 43
defines an aperture through which shaft 50 may extend.
[0056] In some embodiments, driving member 46 may
be integrally formed with cover 43, as illustrated, for ex-
ample, in FIG. 5. In some embodiments, driving member
46 may include two axially protruding teeth along shaft
axis SA to mesh or mate with teeth (or slots) of driven
member 52.

[0057] Spring 44 may be disposed within clutch hous-
ing 42 and bias driving member 46 in a direction along
shaft axis SA to a disengaged configuration of clutch 40.
In some embodiments, spring 44 may be a coil spring or
other suitable spring member.

[0058] Shaft 50 extends along a shaft axis SA and may
engage with one or more mechanisms (not shown) for
facilitating opening and optionally closing of door 12.
Shaft 50 includes an outer shaft 51 that extends along
shaft axis SA affixed to an inner shaft 54 that similarly
extends along shaft axis SA. Shaft 50 extends along shaft
axis SA into clutch housing 42 through an opening in
cover 43, and terminates at an end at which driven mem-
ber 52 extends from outer shaft 51. In some embodi-
ments, shaft 50, outer shaft 51, driven member 52 and
inner shaft 54 are permanently fixed together, and may
be integrally formed. In some embodiments, clutch hous-
ing 42 and cover 43 are permanently fixed together, and
may be integrally formed.

[0059] Shaft 50 may be affixed within aircraft 10 or may
be axially supported along shaft axis SA to restrain axial
movement of shaft 50 by a suitable support, such as a
shoulder.

[0060] AsshowninFIG. 5, shaft 50 terminates atahub
56. Hub 56 is axially retained between a flared lip at an
end of inner shaft 54, and a flared lip (for example, part
of driven member 52) at an end of outer shaft 51. Com-
mon pivot 30 extends along common axis CA through a
base of hub 56 to drivingly couple common pivot 30 to
hub 56 upon rotation about shaft axis SA. Shaft 50 is
rotatable relative to hub 56 in a disengaged configuration
of clutch 40. In an engaged configuration of clutch 40,
since butterfly handle 22 is rotatably and drivingly cou-
pled to drive rotation of shaft 50 about shaft axis SA,
rotation of butterfly handle 22 about shaft axis SA drives
rotation of common pivot 30 and hub 56 about shaft axis
SA. Thus, in an engaged configuration of clutch 40, hub
56 rotates with shaft 50. Hub 56 may be shaped having
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an outer diameter greater than the diameter of outer shaft
51, and in operation may align driving member 46 as it
engages with driven member 52.

[0061] Outer shaft 51 may terminate in clutch housing
42 with driven member 52. In some embodiments, driven
member 52 may include two axially protruding teeth
along shaft axis SA to engage with teeth of driving mem-
ber 46 to drive shaft 50.

[0062] Teeth of driven member 52 may be rotationally
offset about shaft axis SA from teeth of driving member
46 so as to mesh when brought into engagement.
[0063] In some embodiments, driven member 52 may
include any number of protrusions corresponding to the
number of teeth protruding from driving member 46 such
that the teeth are engageable.

[0064] In some embodiments, clutch 40 may include
other suitable clutch mechanisms such as a friction clutch
in which driving member 46 includes a first surface and
driven member 52 includes a second surface, and the
surfaces engage upon a friction force between the first
surface and the second surface. In some embodiments
clutch 40 may include clutch mechanisms such as driving
member 46 including a plate having apertures that en-
gage with pins of driven member 52. As will be appreci-
ated, the structure and mechanism of driving member 46
and driven member 52 may be reversed, in some em-
bodiments.

[0065] Inner shaft 54 may be affixed to outer part of
shaft 50, and have a smaller outer diameter than the inner
diameter of outer shaft 51.

[0066] Shaft50 may be connected to aninterior handle
70, shown schematically in an example in FIGS. 6A and
6B, to allow door 12 to be opened and closed from interior
side 13. As such, the interior handle may selectively drive
shaft 50.

[0067] FIG. 7Ais a partial top view of handle assembly
20 with butterfly handle 22 in a stowed position and illus-
trated with spring 44 omitted, for clarity. FIG. 7B is a par-
tial cross-sectional view of handle assembly 20 along
lines 5-5 with butterfly handle 22 in a stowed position.
[0068] With butterfly handle 22 stowed, clutch 40 is
disengaged, and shaft 50 can turn independently of but-
terfly handle 22.

[0069] In use, actuation of flap 60 may release butterfly
handle 22 and allow first leg 24 and second leg 26 of
butterfly handle 22 to be rotated in direction A and direc-
tion B (shown in FIG. 6A) about common axis CA, re-
spectively, toadeployed position. Firstleg 24 and second
leg 26 may rotate together, as they are linked together
by common pivot 30.

[0070] FIG. 8A s a partial top view of handle assembly
20 with butterfly handle 22 in a deployed position. FIG.
8B is a partial cross-sectional view of handle assembly
20 along lines 5-5 with butterfly handle 22 in a deployed
position.

[0071] Upon rotation of each of first leg 24 and second
leg 26 of butterfly handle 22 in direction A and direction
B about common axis CA, respectively, connection pivot
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34 and connection pivot 36 translate said rotation into
axial movement of driving member 46 by way of clutch
housing 42, in an axial direction C along shaft axis SA
towards exterior side 11.

[0072] Driving member 46 and clutch housing42 move
in axial direction C with slot 32 avoiding obstruction by
common pivot 30. Driving member 46 then engages with
driven member 52, for example, by way of teeth of driving
member 46 moving axially along shaft axis SA to mesh
with teeth of driven member 52.

[0073] Rotation of butterfly handle 22 about shaft axis
SA may then drive rotation of clutch 40 about shaft axis
SA and shaft 50 about shaft axis SA.

[0074] FIGS. 9A to 9C illustrate use of handle assem-
bly 20 to unstow and deploy butterfly handle 22, engage
clutch 40, and rotate butterfly handle 22 about shaft axis
SA, thus driving rotation of shaft 50 by butterfly handle 22.
[0075] FIG. 9A is a front perspective view of handle
assembly 20 with butterfly handle 22 in a deployed po-
sition and first leg 24 and second leg 26 rotated about
common axis CA. FIG. 9B is a front perspective view of
handle assembly 20 with butterfly handle 22 in a further
rotated deployed position and first leg 24 and second leg
26 further rotated about common axis CA. FIG. 9C is a
front perspective view of the handle assembly of FIG. 2
with butterfly handle 22 rotated about shaft axis SA.
[0076] Asbutterfly handle 22 is rotated about shaft axis
SA, butterfly handle 22 drives rotation of clutch housing
42, which in turn drives rotation of driving member 46
and driven member 52, as driving member 46 is engaged
with driven member 52, and thus in turn drives rotation
of shaft 50.

[0077] Firstleg 24 and second leg 26 may be rotated
about shaft axis SA by a user using a hand on each re-
spective leg, which may provide an ergonomic grip con-
figuration.

[0078] FIG. 10 is a flowchart of a method 1000 for op-
erating handle assembly 20 of door 12. Method 1000
may be used for engaging butterfly handle 22 with shaft
50 to drive opening and closing door 12.

[0079] Atblock S1002, if firstleg 24 and second leg 26
of butterfly handle 22 rotate between a stowed position
and a deployed position, for example, about common
axis CA, control flow proceeds to block S1004. Other-
wise, control flow returns to block S1002.

[0080] At block S1004, axial movement drives driving
member 46 of clutch 40 along shaft axis SA between a
disengaged configuration in which butterfly handle 22 is
rotatably uncoupled from shaft 50 and an engaged con-
figurationin which butterfly handle 22 is rotatably coupled
to shaft 50.

[0081] In some embodiments, butterfly handle 22 is
rotatable about shaft axis SA to drive rotation of shaft 50
about shaft axis SA when clutch 40 is in the engaged
configuration.

[0082] Conveniently, door assembly 20 may thus pro-
vide a reduced clutch complexity and adjustment with a
simple clutch design and a reduced space allocation for
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a more compact design to engage butterfly handle 22
with shaft 50 to drive mechanics of door 12 such as open-
ing and closing of door 12.

[0083] Of course, the above described embodiments
are intended to be illustrative only and in no way limiting.
The described embodiments are susceptible to many
modifications of form, arrangement of parts, details and
order of operation. The disclosure is intended to encom-
pass all such modification within its scope, as defined by
the claims.

Claims

1. A handle assembly (20) for an aircraft door (12), the
aircraft door including an exterior side (11) and an
interior side (13), the handle assembly comprising:

a shaft (50) rotatable about a shaft axis to facil-
itate opening of the aircraft door (12);

an exterior handle (22) accessible from the ex-
terior side (11) of the aircraft door (12) and de-
ployable between a stowed position, in which
the exterior handle (22) is recessed within an
opening (23) on the exterior side (11) of the air-
craft door (12), and a deployed position; and

a clutch (40) having a driving member (46) driv-
ingly coupled to the exterior handle (22) and a
driven member (52) drivingly coupled to the
shaft (50), the clutch (40) configurable between
a disengaged configuration in which the driving
member (46) and the driven member (52) are
disengaged and the exterior handle (22) is driv-
ingly uncoupled from the shaft (50), and an en-
gaged configuration in which the driving mem-
ber (46) and the driven member (52) are en-
gaged and the exterior handle (22) is drivingly
coupled to the shaft (50) via the driving member
and the driven member (52) so that actuation of
the exterior handle (22) causes a rotation of the
shaft (50) to facilitate opening of the door (12);
wherein rotation of the exterior handle (22) be-
tween the stowed position and the deployed po-
sition drives an axial movement of the driving
member (56) along the shaft axis toward the
driven member (52) to configure the clutch (40)
to the engaged configuration.

2. The handle assembly (20) as claimed in claim 1,
wherein the exterior handle (22) is rotatable to deploy
from the stowed position to the deployed position.

3. The handle assembly (20) as claimed in claim 1 or
claim 2, wherein the actuation of the exterior handle
(22) comprises rotation of the exterior handle about
the shaft axis.

4. Thehandle assembly (20) as claimed in any preced-
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10.

1.

12.

13.

ing claim, wherein the clutch (40) is biased toward
the disengaged configuration.

The handle assembly (20) as claimed in claim 4, fur-
ther comprising a coil spring (44) coaxial with the
shaft axis to bias the clutch (40) toward the disen-
gaged configuration, optionally wherein the shaft
(50) extends axially through the coil spring (44).

The handle assembly (20) as claimed in any preced-
ing claim, wherein the driving member (46) is dis-
posed within a housing (42) that is movable along
the shaft axis (SA).

The handle assembly (20) as claimed in claim 6,
wherein the exterior handle (22) is drivingly coupled
to the driving member (46) by way of the housing
(42).

The handle assembly (20) as claimed in claim 6 or
claim 7, wherein, in the engaged configuration, the
housing (42) rotates about the shaft axis (SA) as the
exterior handle (22) rotates about the shaft axis (SA).

The handle assembly (20) as claimed in any preced-
ing claim, wherein the driving member (46) compris-
es:

a plurality of first teeth configured to engage with
a plurality of second teeth of the driven member
(52) in the engaged configuration of the clutch
(40); and/or

a first surface configured to frictionally engage
with a second surface of the driven member (52)
in the engaged configuration of the clutch (40).

The handle assembly (20) as claimed in any one
preceding claim, wherein the exterior handle (22) is
rotatable about a connection axis that is generally
orthogonal to the shaft axis (SA).

The handle assembly (20) as claimed in claim 10,
wherein the exterior handle (22) comprises two op-
positely extending portions having their adjacent
ends pivoted on a common pivot rotatable about the
connection axis and the exterior handle is rotatably
connected to the driving member (46), optionally
wherein the common pivot is restrained from axial
movement along the shaft axis (SA).

The handle assembly (20) as claimed in any preced-
ing claim, further comprising an interior handle (70)
drivingly coupled to the shaft (50) and accessible
from the interior side (11) of the aircraft door (12).

An aircraftdoor (12) comprising the handle assembly
(20) as claimed in any preceding claim.



13 EP 3 670 327 A1

14. An aircraft comprising the aircraft door (12) as
claimed in claim 13.

15. A method for operating an aircraft door (12), the air-
craftdoor (12) having an interior side (11), an exterior 5
side (13), an exterior handle (22) accessible from
the exterior side (13), and a shaft (50) rotatable about
a shaft axis (SA) to facilitate opening of the aircraft
door (12), the method comprising:

10
when the exterior handle (22) deploys between
a stowed position, in which the exterior handle
(22) is recessed within an opening (23) on the
exterior side (11) of the aircraft door (12), and a
deployed position, driving axial movement of a 75
driving member (46) of a clutch (40) that is driv-
ingly coupled to the exterior handle (22) along
the shaft axis (SA) toward a driven member (52)
of the clutch (40) that is drivingly coupled to the
shaft (50), 20
wherein the axial movement of the driving mem-
ber (46) configures the clutch (40) from a disen-
gaged configuration in which the driving mem-
ber (46) and the driven member (52) are disen-
gaged and the exterior handle (22) is drivingly 25
uncoupled from the shaft (50), to an engaged
configuration in which the driving member (46)
and the driven member (52) are engaged and
the exterior handle (22) is drivingly coupled to
the shaft (50) via the driving member (46) and 30
the driven member (52) so that actuation of the
exterior handle (22) causes a rotation of the
shaft (50) to facilitate opening of the aircraft door
(12).

35

40

45

50

55



EP 3 670 327 A1

10

14

16

14




EP 3 670 327 A1

gl ——— )

10






EP 3 670 327 A1

T —— i~ A

12



EP 3 670 327 A1

SA /
50

U
7

A
|
—J A
N g 47
‘BB
‘ARz
EC 'R %

é ZI\ B\ 46
52~\é %§ : iméﬁ#
N N
56 —— . | \\\>\\l é 72
) /////{@ | §\% i

\\\\\ W % %‘I;// /////// %
2 N .
V2 7, 7 1%
\////Y/ ///’/) 7 %
Zx / % % 7 /‘/ %
Z
2_7/ £ » l %

17

13



EP 3 670 327 A1

20
£3 /
21 1% 24 26
1
llth
| )]
T 20
17 -
£ L5 /
|
s 40
( ~HOL —#
, A JJRNAN 4
- A\‘ 4 >5 r/ ’
m 7
24 26

Tz _ 55

14



EP 3 670 327 A1

A
T

[ N,
H _7_4 5wy # )5

17
i T— 7 A
20
13 51 IRy, /
54 5
43 |
| 40
| /
|
% 46
2 | o
56 |
A ' 26

15



EP 3 670 327 A1

Nl

S
w

\ TN
\\\g%\m‘ _

AR RN ///4'////

N

i

A

A
{ //4/////%&%_ \\\

N

—W/MJW////////A%// ‘ :...‘ 777 N
/ R <t
S \ X
LTl
S ~ -

7%

16



EP 3 670 327 A1

17



EP 3 670 327 A1

1000

/

C Start }

Butterfly
handle rotates
between stowed position and
deployed position?
S1002

No

Drive axial movement of
driving member of clutch
along shaft axis between a
disengaged configuration and
an engaged configuration
S104

|
<

T e _1[]

18



10

15

20

25

30

35

40

45

50

55

EP 3 670 327 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

[

EPO FORM 1503 03.82 (P04C01)

Application Number

EP 19 21 5659

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X EP 0 518 429 Al (BOEING CO [US]) 1,3,6-9, INV.
16 December 1992 (1992-12-16) 12-15 B64C1/14
Y * column 5, Tine 6 - column 21, Tine 53 * (2,10,11 [ EO5B85/16
* figures 1-12 * EO5B85/10
----- EO5B5/00
X CN 105 270 601 A (XI AN AIRCRAFT BRANCH OF|1,3-5,9,] E05C9/08
XI AN AIRCRAFT INT CORP) 12-15
27 January 2016 (2016-01-27)
* the whole document *
Y US 4 487 440 A (BEIJER GENE [US]) 2,10,11
11 December 1984 (1984-12-11)
A * column 3, Tine 41 - column 6, Tine 21 * (1,15
* figures 1-9 *
A US 2015/337570 Al (POWELL ANDREW [US] ET |1-15
AL) 26 November 2015 (2015-11-26)
* paragraphs [0042] - [0156] *
* figures 1-17d *
A US 2016/230433 Al (AURIAC VINCENT [FR]) 1,15 TECHNICAL FIELDS

11 August 2016 (2016-08-11)

SEARCHED (IPC)

* paragraphs [0042] - [0100] * B64C

* figures 1-8D * EO5C
----- EO5B

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner

Munich

15 April 2020 Gluck, Michael

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

19




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 670 327 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 19 21 5659

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

15-04-2020
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0518429 Al 16-12-1992  EP 0518429 Al 16-12-1992
JP 3325601 B2 17-09-2002
JP HO6199291 A 19-07-1994
us 5156359 A 20-10-1992

CN 105270601 A 27-01-2016  NONE

US 4487440 A 11-12-1984  NONE

US 2015337570 Al 26-11-2015 US 2015337570 Al 26-11-2015
US 2018128024 Al 10-05-2018

US 2016230433 Al 11-08-2016  CA 2918970 Al 06-08-2016
CN 105863374 A 17-08-2016
FR 3032424 Al 12-08-2016
US 2016230433 Al 11-08-2016

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20



EP 3 670 327 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» US 62781988 B [0001]

21



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

